ABSTRACT
INTRODUCTION
Pregnancy is a special physiological condition where drug treatment presents a special concern because physiology of pregnancy affects the pharmacokinetics of medications used and certain medications could cause harm to the foetus due to the potential teratogenic effects of the drug and the physiological adjustments in the mother, in response to pregnancy. 1, 2 Most of the pregnant women need permanent drug treatment due to their chronic diseases such as epilepsy, diabetes mellitus, bronchial asthma, hypertension, thyroid disorders, migraine, and severe depression. 3 There are major concerns as a permanent harm could occur to the baby whenever any drug is administered to pregnant women. Maternal medications can also increase the incidence of abortion, foetal death, premature/delayed labour or create perinatal problems. Pronounced and progressive physiological changes during pregnancy affects drug disposition, hence prescribing medications for a pregnant woman requires a lot of skill and restraint, during which possible benefit by the administered drug has to be weighed against harm to both mother and the baby due to untreated disease. 4 The benefits of medicine use during pregnancy are not restricted to the recovery of maternal health but also result in some advantages for the baby as well, because the maternal well-being is important for the optimal development of the foetus. 3 Many studies have been conducted in different parts of the world to assess the drug usage pattern during pregnancy. A study conducted to describe the pattern of drug use among Chinese women during the first trimester and to examine the impact of maternal diseases on the choice of drugs especially with the Chinese traditional patent medications (CTPM) revealed that maternal chronic diseases were not associated with the use of CTPM. 5 Another study to assess the pattern of drug use amongst antenatal women in Nigeria showed that drug use in pregnancy was characterised by a pattern of low consumption except folic acid and native herbs. 6 A study on drug utilization pattern in North India revealed that self-medication and herbal drugs use was more in graduates than in undergraduates, as well as it was more in the higher socio-economic group than when compared to the lower socio-economic group. 1 Attitudes and practices towards prescribing in pregnancy has greatly changed following the thalidomide disaster about 30 years ago.
At present it is recommended that drugs should be avoided as much as possible during pregnancy. The question of prescription quality and drug use by practitioners and women has not been adequately clarified or regularly reported. In addition, the pattern of drug prescribing in pregnancy may change rapidly as a consequence of changes which occur in the pharmaceutical market. Patients vary substantially in regard to their knowledge about safe medication use during pregnancy. Although many authorities have argued for restraint in medication prescribing during pregnancy, drug usage still continues. Study of drug usage pattern in a South Indian city like Bangalore has been limited, hence the objective of the study was to assess the usage of drugs during pregnancy at a tertiary care teaching hospital. The present study gives a collective information of drug usage, its safety based on USFDA guidelines, evaluating the pattern of prescribing drugs, which would add to database about safe medication in pregnancy.
METHODOLOGY
A prospective observational study was conducted at the department of OBG in a 1000 bedded tertiary care teaching hospital, Bangalore South, India for a period of 7 months. The study was carried out under the declaration of Helsinki after obtaining the ethical clearance from the Institutional Human Ethical Committee Board. A total of 250 participants attending the antenatal clinic of the institution were included in the study and informed consent was obtained prior to the study. Using the online sample size calculator, 7 a sample size of 246 was calculated with 95% confidence interval (CI) and the desired width of CI was 5 and the standard deviation of the variable was 20. As per the observation by the treating gynaecologist, the average of number of pregnant woment visiting the antenatal clinic was 20 per day. Sample consisted of all pregnant women attending the ante-natal clinic of the institution during the study period who met the inclusion and exclusion criteria. Both in-patient and out-patient pregnant women including those having medical history for hypertension, diabetes mellitus, asthma were included. Pregnant women on anti-retroviral therapy (ART) were excluded. A structured questionnaire was designed and the pregnant women were interviewed in the local language to collect information which included a) Basic socio-demographic details such as age, education, occupation, place of residence, child bearing trimester, parity, timing of 1st prenatal visit, abortion history, habits, use of herbal products, maternal chronic diseases, medications taken, medical condition before pregnancy. b) Information about drug use including the generic and brand name of the drug, dose, dosage frequency and route of administration. c) Information regarding their knowledge on the safety of use of medications during pregnancy was also obtained along with their practice of purchasing over the counter (OTC) drugs and self-medication during pregnancy. From the data collected the drugs were further classified based on USFDA categorization (category A, B, C, D and X), anatomical classification and the different class of drugs. During the study period 174 participants of the total study population (n=250) were further observed for drug effects if any for a week post-partum.
RESULTS
The present study involved a total of 250 pregnant women which included participants of all three trimesters, passing the inclusion criteria and gave informed consent to participate during their visit to the hospital and their safe confinement. All the participants received one or more drugs including vitamins and minerals. From the 250 participating women, data about their previous medical conditions, chronic illnesses and history of the medications taken for the same was collected. Among the 250 participating women, 17 of them belonged to the first trimester, 19 of the second trimester whereas majority of them i.e. 214 were in the third trimester of pregnancy. The overall mean age of the participants was found to be 24.51±3.81 years ranging from <20 years to >35 years. 92.8% of the participating women were from urban regions among which majority of the women were housewives with school level education. 39.6% of the participating women had their first prenatal visit between 12-25 weeks with 44% being primigravida (Table 1) . Data from the questionnaire (Table 2) revealed that 32.4% of the participating women had medical conditions (breathlessness, cough, chicken pox, cold, emesis, enteric fever, fever) during pregnancy and 10.2% had medical conditions before pregnancy. 22% of women suffered from chronic illnesses (hypertension, bipolar effective disorder, anaemia, urinary tract infection, hypothyroidism, and diabetes mellitus) during pregnancy and among them 20.8% were treated for the same. Participants were exposed to drugs including vitamins and minerals (21.6%) whereas majority of them received folic acid and calcium (91.6%). TT (tetanus) was administered to 87.2%; herbal products were not used by 93.6% of the participants; OTC drugs were used by 77.2% with selfmedi cation being practiced by 76% of them. Majority of the participating women (51.2%) did not possess sufficient knowledge about the harmful effects of drugs on the foetus. During the antenatal check-up, the lab data such as BP (Blood Pressure), Hb (Haemoglobin), RBS (Random Blood Sugar) and TSH (Thyroid Stimulating Hormone) levels were measured. As shown in Table 3 , only 18.1% (1 st trimester), 20.9% (2 nd trimester) and 84.8% (3 rd trimester) were found to be normal with no chronic illness whereas the remaining participants developed an illness which necessitated the use of drugs. It was observed that during 1 st trimester 29.4% developed gestational diabetes, 17.6% developed eclampsia (hypertension), 11.7% developed anaemia and few participants (5.8%) had BED (Bipolar Effective Disorder), UTI (Urinary Tract Infection), UTI with hypothyroidism and hypothyroidism. Whereas during the 2 nd trimester, higher number of study participants had developed eclampsia followed by gestational diabetes (15.7%) and anaemia (5.7%) and few developed BED and UTI (5.2%). In the 3 rd trimester participants who developed eclampsia were found to be the highest (9.3%), followed by anaemia (3.2%) with less number of participants having gestational diabetes (0.4%), UTI (1.4%) and hypothyroidism (0.9%). Drugs administered during all three trimesters were classified based on the USFDA categorisation. The most commonly prescribed were Category B drugs which included diazepines, antibiotics, beta blockers and anti-fungals; followed by the category A drugs such as vitamins and minerals, thyroid hormones and insulin preparations. Drugs belonging to Category C drugs were also used, which were calcium antagonists, alpha adrenergic agonists and vasodilators. Category D drugs such as benzodiazepines were the least prescribed. All the categories of drugs were prescribed maximum during the third trimester. The anatomical classification of drugs revealed that anti-infectives were the most commonly prescribed drugs (55.5%). The second highest drugs prescribed were anti-diabetics (27.5%). The remaining prescriptions referred to a variety of drug classes which were taken for a broad spectrum of indications as observed in Figure 1 . The respective ATC codes for the different classes of drugs have been shown as data labels above each graph bar. Further to this, drug usage pattern post-partum data was recorded for 174 patients. The post-delivery data revealed that out of 174 new born babies, 94.3% of them were healthy and 2.9% were still born or had conditions such as hyperbilirubinemia, tachypnea and were underweight. Among these there was only 1 participant who was prescribed with category D drug (gentamycin) during the first trimester, 2 participants received category D (clonazepam) and X (methyldopa) drugs during their second and third trimesters respectively.
DISCUSSION
Maternal drug use during pregnancy could cause a teratogenic risk for the foetus, however it is unrealistic and could be dangerous if the antagonists, opioid analgesics and vasodilators used for hypertension. Least used drugs belonged to category D which included anti-psychotics which included clonazepam and aminoglycoside antibiotics. Reports on usage of potentially harmful drugs belonging to category D and X during pregnancy has also been reported from rural areas in Central India. 10 The usage of the drugs when classified using the ATC code (Anatomical & Taxonomical Classification), revealed that the most commonly used class of drugs belonged to anti-infectives (70.4%) along with anti-emetics followed by anti-diabetics and anti-anaemics which correlates with the USFDA classification data. Anti-infectives being the most commonly prescribed drugs were reported by studies conducted in Germany, 14 China. 5 During our study period, observations recorded for 174 participants post partum showed that, majority of the new born babies were normal, however 2 participants were prescribed with category D and one with category X. These findings are quite similar to studies done elsewhere where women are frequently exposed to drugs with the known risk of which outweigh their benefits. 9 The major limitation was lack of follow up of the participants from first trimester till post delivery which would be important to study the teratogenic effects of drugs and other limitation was that this was a single centre study.
CONCLUSION
During pregnancy, women are exposed to at least one or more drugs in spite of the fact that drugs need to be avoided as much as possible. These drugs can include both prescription as well as non-prescription drugs and also dietary supplements like vitamins and minerals. In our study conducted with 250 participants it was found that drugs were widely prescribed to the participants. An important thing that was observed with the questionnaire administered to the participants was that, most of them had no knowledge about the harmful effects of drugs on the foetus and self-medication was practiced at a higher rate. Here a pharmacist can play a major role in creating awareness about the same. We have classified the drugs prescribed based on both USFDA categorization as well as the Anatomical and Taxonomical Classification. It was observed that majority of the drugs prescribed in our study belonged to the USFDA category B which are safe to be prescribed during pregnancy and most importantly it was observed that there were no drugs belonging to the category X which are supposed to be contraindicated during pregnancy. Also the ATC classification showed that the majority of drugs prescribed belonged to the class of anti-infectives followed by anti-diabetics and anti-anaemics. The present study which aimed to examine the pattern of drug use in pregnancy in Bangalore city adds up to the current knowledge which are reported in other parts of India. This collected information can be used to add value to the treatment and use of drugs in maintaining the health of the pregnant women.
recommendation of drug usage is avoided during pregnancy. Total avoidance of pharmacological treatment in pregnancy is difficult because some women enter pregnancy with medical conditions which requires a continued treatment such as in case of hypertension, diabetes mellitus, epilepsy, asthma, and hypothyroidism. Hence drugs are important and essential for maintaining good health of the pregnant women and the foetus. Many women take drugs during pregnancy, however, the extent of the drug prescription and the type of drugs prescribed are very difficult to ascertain. 9 To collect the complete information of drug prescriptions in pregnant women, this prospective study was conducted in a 1000 bedded tertiary care teaching and research hospital. All the 250 participants received one or more drugs (including vitamins and minerals). Analysis of age distribution revealed that the pregnancy was highest in the age group of 20-25 years and the mean age was 24.51 ± 3.8 years.
The educational status of the study population reported in other countries was higher in comparison to our study in which majority of the participants (52%) had only school level of education. Nearly 93% were from urban regions with maximum of them being housewives (91.2%). The order of pregnancy revealed that majority of the participants in this study were primigravida which is similar to studies reported by Adhikari et al and Sharma et al conducted in Central and Northern parts of India respectively.
10,1
The timing of the first prenatal visit showed that most of the women attended clinics during 12-25 weeks which was similar to a study reported in China by Zhu et al. 5 It was seen that maximum number of participants (76.8%) did not have an abortion history similar to the study by Zhu et al. 5 Awareness about the harmful effects of drugs on the foetus was known and unknown equally among the study participants. Self-medication was highly practiced (76%) which correlated with the high usage of OTC medications (77.2%) such as analgesics and anti pyretics which is similar to the study reported by the C.G.D.U.P group. 10 Iron and vitamin supplementation were the most commonly used drugs similar to studies reported by a Malm H et al and Sharma et al. 1, 12 Half of pregnant women were exposed to iron in half of the countries investigated whereas 50% of women were prescribed vitamins in 1/3 rd of the country.
11
Use of herbal drugs was reported to be low among our study participants which was not similar to the studies reported by Maats FH et al. 13 Herbal preparations are classified as dietary supplements by FDA and are not regulated as conventional drugs. 1 Apart from the drug therapy the chronic drug prescription was used for long standing medical conditions in which BED (Bipolar Effective Disorder), DM (Diabetes Mellitus), anaemia and hypothyroidism were observed in the participants before pregnancy. The majority of the prescriptions were for hypertension, with the highest number being during the third trimester, followed by diabetes mellitus, anaemia and hypothyroidism. Patients diagnosed with asthma were not observed in our study whereas studies from other parts of the world reported chronic asthma patients, 5 however anti-asthmatics were used by the participants during the first trimester for complains of breathlessness. Using the USFDA risk classification the percentage of women receiving drugs from different classes were documented. Majority of the drugs used by our study participants were from category B which shows no risk to the foetus in the animal studies. From Table 4 , it is observed that category B drugs which included antibiotics such as penicillins, antiemetics, anti-fungals, beta blockers, anti-histamines, cholelithiolytics were the highest, followed by category A which included anti-inflammatory, anti-anaemics, thyroid therapy drugs and anti-diabetics. Few of the participants received category C drugs which included calcium
